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BACKGROUND OF THE INVENTION 
Field of the Invention 
[0001] The present invention generally relates to multiple-section aerial ladders 
and particularly to an aerial ladder roller assembly to improve the function of the ladder 
during extension and retraction of ladder sections. 

Discussion of Related Art 
[0002] A common problem in the extension of telescoping ladders, especially 
very large ladders, such as aerial ladders found on fire trucks, is the slipping, sticking, 
and surging that may occur during the extension and retraction of the ladder sections. 
Ladder sections typically follow tracks or slides that require a high degree of 
maintenance through regular greasing to reduce the defects cited above. Otherwise, 
the surging motion reduces the life of cables used to extend and retract ladder sections 
due to the dynamic loads encountered. Since dependability in fire truck aerial ladders 
is essential, there has been a resistance in the art to cure these problems. 
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[0003] One possible solution to the problems is the use of roller assemblies at 
contact points of the ladder sections. No successful such roller assemblies are known 
in the art most likely because such application would need to be highly dependable yet 
easily maintained. Further, single metal rollers have not been successful due to line 
contacts between the ladder rail and the roller causing high stresses and distortion of 
the base rails of the ladder. 

[0004] Rollers attached to ladders are known in the art, but not for the solution 
of problems cited above. For example, U.S. Patent 4,754,843 to Anderson discloses a 
roller assembly attached to the top of a ladder to assist in ladder increasing and 
decreasing inclination. A similar device is also found in U.S. Patent 5,123,503 to 
Clarke. U.S. 5,226,703 to Norman discloses the use of rollers to facilitate movement of 
"endless tracks" in large construction equipment, but only for support rollers. U.S. 
Patent 5,172,952 to Lasnetski also discloses the use of rollers on ladders but only to 
assist in storing the ladder. Here a roller is placed at the end of the ladder to roll on a 
track suspended from the ceiling of a truck. The roller is not integral to a slide 
mechanism and is not designed to support a load on the ladder while in use. 

[0005] Thus, there is a desire and need in the art to provide a dependable and 
easily maintainable roller assembly integral to the slide tracks of a multi-section ladder. 

SUMMARY OF THE INVENTION 
[0006] Accordingly, the present invention provides an aerial ladder roller 
assembly to improve the function of the ladder during extension and retraction of 
sections of a multiple-section aerial ladder. 
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[0007] In one embodiment of the present invention an assembly for a multi- 
section extension ladder is included having a plurality of aligned apertures for rotatably 
mounting and a roller that is rotatably mounted in a housing. The housing comprises a 
roller pad and an aperture through which a roller extends. The housing is adapted for 
pivotal mounting at a point approximately central to the length of the axis. A roller is 
rotatably mounted in the housing on each side of the pivotal mounting point. A pair of 
rollers is rotatably mounted in the housing on each side of the pivotal mounting point. 

[0008] The roller and pad may be made of a dense polymer, an ultra high 
molecular weight plastic, or metal and is flush with or projects slightly beyond (e.g., 2 
millimeters) an outer surface of the roller pad. The housing may be adapted for pivotal 
mounting at a point approximately central to the length of said axis. 

[0009] A further aspect of this invention is a multiple-section ladder, having two 
sections that have parallel rungs connected to base rails. The second section nests 
within the first section and has a slide plate on a surface of its base rail which faces the 
first section. The ladder also has an assembly that has a housing where at least one 
roller is rotatably and pivotally mounted to the first ladder section. It is also mounted 
adjacent each rail of the first ladder section. The roller housing includes a roller pad that 
has a roller extending through an aperture. The slide plate of the second section 
juxtaposes the roller assembly of the first ladder section. A pair of rollers are rotatably 
mounted in the housing on each side of the pivotal mounting point. 

[0010] Other features of the present invention will become more apparent to 
persons having ordinary skill in the art to which the present invention pertains from the 
following description and claims taken in conjunction with the accompanying figures. 
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BRIEF DESCRIPTION OF THE FIGURES 
[001 1] The foregoing features, as well as other features, will become apparent 

with reference to the description and figures below, in which like numerals represent like 

elements, and in which: 

[0012] Figure 1 is a perspective view of an embodiment of the present 

invention; 

[0013] Figure 2 is a perspective view of apparatus in accordance with the 
present invention mounted on the end of a section of an aerial ladder; 

[0014] Figure 3 is a perspective end view of the present invention mounted on 
the end of a section of an aerial ladder; 

[001 5] Figure 4 is a top perspective view of a single roller assembly 4B and 
race of rollers 4A; 

[0016] Figure 5 is a bottom perspective view of a single roller assembly; 
[001 7] Figure 6 is a perspective view of a prior art aerial ladder slide 
mechanism; and 

[0018] Figure 7 is an end view 7a and side view 7b of another prior art pad 
slide mechanism. 

DETAILED DESCRIPTION OF THE INVENTION 
[0019] The present invention generally relates to multiple-section ladders and 
particularly to an assembly to improve the function of the ladder during extension and 
retraction of ladder sections. The present invention uses roller assemblies that extend 
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through slides on pads positioned at the point of contact between the ladders. The 
roller assemblies allow for pivoting and constant roller pressure and are particularly 
suited for applications in aerial ladders found on fire trucks. The assemblies are 
dependable and easy to maintain and reduce the frictional forces that must be 
overcome to extend and retract the ladder sections. 

[0020] Referring now to the figures, Figure 6 shows a prior art aerial ladder for 
a fire truck generally at 84. As shown, ladder 84 has multiple sections 86, 88, 90, which 
are moveable mounted by tracks 92 and slide 94. During the extension and retraction 
of ladder sections 86, 88, and 90, slides 94 are disposed and slide within tracks 92. 
Ladder 84 has rungs 96 and handrails 98. While this design is well known and 
functional, it may slip, stick, and surge during extension and retraction often resulting in 
reduced cable life. These problems have been attempted to be reduced through regular 
greasing and other time consuming maintenance 

[0021] Figures7 A and B show another example of a prior art pad assembly 
slide mechanism for a multiple section aerial ladder. In this illustration, three ladder 
sections 1 10a, 1 10b, and 1 10c are nested together. Brace members 1 12, slide pads 
120, handrails 114, and side rails 1 16 are identified for reference. As shown, an outer 
side rail 1 18 is added for clarity. While extending and retracting the ladder sections, 
side rails 116 slide against slid pads 120 mounted on brace members 112 of the ladder 
section 1 1 0 below. 

[0022] The current invention solves these problems by integrating a pivoting 
roller assembly, generally shown at 20 (Figures 4 and 5), at loaded contact points in the 
ladder sections. As shown, the present invention is configured for use in aerial ladders 
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on fire trucks, though the invention could be applied to any multiple-section ladder 
assembly. Referring to Figure 4, the present invention roller assembly has at least one 
roller 22 and at least one roller pad 24. Roller 22 and pad 24 may be made of any of a 
variety of materials durable enough to withstand the load of the ladder sections and its 
cargo. For example, and not by way of limitation, a high density polymer such as 
Nylatron brand molded plastic/polymeric material (The Polymer Corporation, Reading, 
PA), UHMW (ultra high molecular weight) plastic, or metal combinations may be used. 

[0023] The roller 22 and pad 24 are mounted to a roller housing 26. Housing 
26 has aligned roller attachment apertures 28 and pivot attachment apertures 30. 
Roller 22 is rotatably attached to housing 26 using means well known in the art. Pad 24 
has an opening 48 defining an aperture through which roller 22 extends. Within housing 
26, rollers 22 may be flush or extend only a few millimeters beyond the outer surface of 
pad 24. This allows a more even load distribution. Pad 24 and rollers 22 may be made 
of the same material. As an example, Figure 3A shows roller 22 may include a sleeve 
32 having a roller bearing race and an internal wall 34 to create a bore 36 suitable for 
placement of a bolt, pin or rivet (not shown) having an external diameter less than the 
diameter of the bore. The bolt could be threaded through and mounted to roller 
attachment points 28 and through bore 36. Referring to Figures 2 and 3, as an example 
and not by way of limitation, roller assembly 20 is shown placed on the ladder section 
40 of a multiple section ladder at a top or distal end 38 of the ladder section 40. Each 
ladder section is stacked, successively on top of another. Since the illustrated ladder 
section 40 has handrails 44, each additional section must be of a progressively smaller 
width to allow "nesting." Using this ladder configuration, ladder 40 may have base rails 
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50 on each side with slide plates 42, the undersides of which are disposed above roller 
assembly 20 to allow contact with rollers 22. Ladder 40 also has rungs 52 and "K" 
braces 54. 

[0024] Figure 1 shows a close-up view of the distal end of ladder section 40 
shown on Figures 2 and 3. Installed on ladder section 40, each roller assembly 20 is 
pivotally mounted at a point near the center of its longitudinal axis by a pivot pin 46. 
This allows for constant roller 22 pressure on a moving and often uneven slide plate 42 
of an adjacent nested ladder section during extension and retraction. The pivot pins 46 
are easily removed from both sides of all ladder sections 40. Multiple pins or a single 
pin may be utilized for ease of repair or maintenance. Such maintenance may include 
replacement of rollers 22 or pads 24. 

[0025] While the invention has been described in conjunction with specific 
embodiments, it is evident that many alternatives, modifications and variations will be 
apparent to those skilled in the art in light of the foregoing description. Accordingly, the 
present invention attempts to embrace all such alternatives, modifications and variations 
that fall within the spirit and scope of the appended claims. 
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